Studia z Filologii Polskiej i Stlowianskiej, 56 

i Warszawa 2021 

Studia Article No. 2341 

z Filologii Polskiej ais 
i Slowianskiej wae 


Gregova, R. (2021). The Sonority Sequencing Principle and 
the structure of Slovak consonant clusters. Studia z Filologii 
Polskiej i Stowianskiej, 56, Article 2341. https://doi.org/10.11649/ 
DOI: 10.11649/sfps.2341 sfps.2341 


Renata Gregova 
(Pavol Jozef Safarik University in Ko8ice) 


The Sonority Sequencing Principle 
and the Structure of Slovak Consonant Clusters 


1. Introduction 


Generally, the structure of the syllable in languages is governed by the so-called 
Sonority Sequencing Principle (also known as the Sonority Sequencing General- 
ization), which states that the centre of the syllable is created by the most sonorous 
sound and the sonority of the other segments in the syllable decreases towards its 
margins (see, for example: Blevins, 1995; Goldsmith, 2011; Zec, 2007). This idea 
is usually connected with the work of Jespersen (Jespersen, 1904). In Jespersen’s 
theory, each speech sound is characterized by a certain degree of sonority. Sonor- 
ity — the relative loudness of a sound - is given by the functioning of vocal cords 
and the opening of supra-glottal cavities during the articulation of the sound (see, 
for example, Ladefoged, 1992), that is, it depends on the articulatory-acoustic and 
perceptual characteristics of sounds.’ All speech sounds are ranked on the sonor- 
ity scale with vowels as the most sonorous sounds at the top of this hierarchy and 
obstruents at its bottom. The sonority hierarchy “vowels > liquids > glides > nasals 
> fricatives > stops” is considered language-universal and can also be found in 
the Universals Archive as Universal Number 626 (https://typo.uni-konstanz.de/rara). 





’ This is the phonetic dimension of sonority. For the phonemic delimitation of this notion, 
see, for example, Parker, 2018; Zec, 2007. 
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However, despite this declared universal nature of the sonority hierarchy, it is well 
known that the arrangement of consonantal segments determined by their sonor- 
ity slightly varies across languages and combines language-universal aspects with 
those that are language-specific (see, for example, Parker, 2012). 

Nevertheless, contrary to the Sonority Sequencing Principle (hereinafter SSP), 
in languages, there are syllables that do not follow this rule. For example, in Pol- 
ish, there are many word-initial (ie. syllable-initial, see below) consonant clusters 
violating the SSP (for further details, see Pawelec, 2012). Similarly, it seems that 
Russian syllables do not obey the SSP either, as reported by O’Brien (O’Brien, 2006). 
The SSP is violated in many other (not only Slavic) languages (see, for example, 
DeLisi, 2015; Engstrand & Ericsdotter, 1999; Parker, 2018, who provides a detailed 
overview of the relevant literature). Preliminary research in Slovak (Gregova, 2012) 
indicates that the organization of segments in the structure of the Slovak syllable 
is not fully in accordance with the principle of sonority sequencing. 

Consequently, the aim of this paper is to provide a detailed analysis of 
initial and final consonant clusters in Slovak on the basis of the SSP. Following 
the functional theory of the syllable structure (see, for example, Gregova, 2016; 
Kurytowicz, 1948; Sabol, 1989), the medial clusters will not be included in 
the analysis since they are easily decomposable into legal initial and final 
clusters (Hammond, 1999, p. 69) or, in other words, they are “the possible 
combinations of initials and finals” (Jones, 1976, p. 121). First, I will introduce 
the sonority hierarchy delimited for Slovak, then the models of the initial and 
the final clusters will be specified and analysed from the viewpoint of the SSP. 
The results will be summarized and commented on in the conclusion. 


2. The sonority hierarchy in the Slovak language 


The literature on sonority offers a number of sonority scales (for details, 
see Parker, 2002). They all agree on vowels as the most sonorous segments and 
obstruents as the sounds with the lowest degree of sonority. Parker, in his account 
of sonority, mentions that he found more than 100 sonority hierarchies, some of 
them promoting their universality and others being suitable only for particular 
languages (Parker, 2002, p. 62). One of the most quoted sonority scales is that 
proposed by Jespersen (Jespersen, 1904). Considering the aim of my research, 
a sonority-based analysis of initial and final consonant clusters, attention will 
be paid to the ranking of consonants. Following Jespersen’s theory, consonant 
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sounds are arranged into the following sonority hierarchy: “r-sounds > laterals 
> nasals > voiced fricatives > voiced stops > voiceless fricatives > voiceless stops” 
(Jespersen, 1904, p. 192). When comparing this hierarchy to the sonority scale 
offered by Universal 626 (see above), it is clear that Jespersen’s scale provides 
a more detailed sonority specification of voiced and voiceless fricatives and 
stops. Languages with affricates offer even more refined sonority hierarchies, 
as for example the following one for Polish: glides > liquids > nasals > frica- 
tives > affricates > stops (Pawelec, 2012, p. 184). In the Slovak language, there 
are nine degrees of the sonority of consonants depending on the place and 
manner of articulation of these segments, as specified in Table 1. 


Table 1. The sonority hierarchy of Slovak consonants (cf. Sabol & Ivanéova, 2014)? 





Degree of sonority Type of consonant 





foe) 


liquids r, 1 





nasals m,n 





sonorants j, I, ni* 





voiced fricatives v, z, Z, h 





voiceless fricatives f, s, 8, x 





voiced affricates 3, 3° 





voiceless affricates, c, ¢ 





voiced plosives b, d, d, g 














Cl INV IWTRIAIaAIN 


voiceless plosives p, t, t, k 








* For a detailed phonetic and phonemic discussion about the sonority differences among 
obstruents in languages and the different sonority of voiced and voiceless sounds in languages, 
see Parker, 2002. 

° The transcription symbols for some Slovak consonant phonemes are different from 
the IPA /Lf, 3, t6 ds, ti, di, ni, li]/, respectively. See also note 5. 

* Usually, the label “sonorant” is used to indicate all consonantal segments /r, |, m, n, j, I, h/ 
to distinguish them from obstruents (ie. fricatives, affricates and plosives) in Slovak. Nonetheless, 
there are differences in the degree of sonority among sonorants, and thus the name “sonorant” 
is used here only to indicate the sounds with an identical degree of sonority that is lower than 
the sonority of the other sonorants, liquids /r, 1/ and nasals /m, n/. A similar simplification is applied 
to nasals. In Slovak, there are three nasal phonemes /m, n, 11/; however, the sonority of /f/ is lower 
than the sonority of /m, n/, which is why /f/ is covered by the term sonorant only. 

° The symbol /3/ stands for the alveolar voiced affricate as pronounced, for example, in 
the word priadza ‘yarn’, and the symbol /%/ indicates the post-alveolar voiced affricate occur- 
ring, for example, at the beginning of the word dZavot ‘jabber’. 
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2.1. The Sonority Sequencing Principle and Slovak initial 
clusters 


According to Kurylowicz (Kurylowicz, 1948), the beginning of the word 
is at the same time the beginning of the first syllable of the word and 
the end of the word is at the same time the end of the last syllable of 
the word. In Slovak, the maximum number of consonants occurring word/ 
syllable-initially is four. No word in Slovak can begin with more than 
four consonants.° Most of the initial consonant clusters are binary (CC). 
These clusters represent almost 93.9% of all consonant clusters occurring 
in the initial position of a word (syllable). Less frequent are three-consonant 
clusters (CCC), representing 5.8%, and the lowest frequency of occurrence 
can be observed in four-consonant clusters (CCCC), accounting for only 
0.3% (Sabol & Ivanéova, 2014). 


2.1.1. The sonority-based analysis of initial two-consonant 
clusters 


Slovak initial CC clusters fall into 34 different types’ (Table 2), and seven 
of them violate the SSP as specified for Slovak.’ 





° Claims that some Slovak words start with a five-consonant cluster (e.g. zmrzlina ‘ice- 
cream’, ZbInkot ‘murmur or Zbrnda ‘pigswill’) do not respect the difference between the graphic 
and the sound level of a language and the important fact that the syllable is a sound unit. 
The word zmrzlina ‘ice-cream’ is three-syllabic: zmr.zli.na with ‘-r-’, “-i-’ and ‘-a-’ as syllabic 
nuclei. The words ZbInkot ‘murmur’ and Zbrnda ‘pigswill are both di-syllabic: Zbln.kot and 
Zbrn.da with the syllabic nuclei ‘-I-’, ‘-o-’ and ‘-r-’, ‘-a-’, respectively. In line with the idea that 
a consonant cluster is a sequence of consonants that appear together in the syllable without 
a vowel between them (see, for example, Jones, 1976) and that the centre of the syllable can be 
a vowel but also a consonant with a high degree of sonority, in all three words there are only 
two-consonant initial clusters (see also Gregova, 2016). 

” An exhaustive list of (almost) all tokens of initial, medial and final clusters obtained 
by the comparison of several sources, as well as by an in-depth analysis of the Slovak national 
corpus, can be found in Gregova, 2012, 2016. 

* In the Slovak language, the combinations of two obstruents or two nasals are allowed 
word-initially (Zec, 2007, p. 189); for example, ktory ‘which’ or mnoho ‘many’. Sonority plateaus 
are acceptable in this language and the Minimal Sonority Distance for Slovak is 0. 
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Table 2. Types of initial two-consonant clusters in Slovak? 








































































































Type of cluster eo Sample word(s) 
voiceless stop + voiceless fricative ps psenica ‘wheat’ 
voiceless stop + nasal tm, km_ | tma ‘darkness’, kmeni ‘tribe’ 
voiceless stop + sonorant pn pniak /pniak/*® ‘stump’ 
voiceless stop + liquid pi kl | proti ‘against’, plat ‘income’ 
voiceless stop + voiceless stop tk, kt tkaé ‘weaver’, kto ‘who’ 
voiceless stop + voiced fricative tv, kv _ | tvdr ‘face’, kvet ‘flower’ 
voiced stop + voiced stop bd bdelo /bdelo/ ‘being awake’ 
voiced stop + voiced fricative bz,dv_ | bzukot ‘humming’, dva ‘two’ 
voiced stop + sonorant dn, bl | dnes /dries/ ‘today’, blabot ‘gibberish’ 
voiced stop + liquid br brana ‘gate’ 
voiced stop + nasal dn dno ‘bottom’ 
voiceless fricative + voiceless stop sp, st | spolu ‘together, sto ‘hundred’ 
voiceless fricative + voiceless fricative | sy, f§ | schuti /syuti/ ‘with taste’, vsetko /fsetko/ ‘all’ 
voiceless fricative + voiced fricative | sv, v__| svet ‘world’, chvdla /yvala/ ‘praise’ 
voiceless fricative + voiceless affricate xe, fe chciet /yciet/ ‘want’, vcela /fcela/ ‘bee’ 
voiceless fricative + nasal sn snaha ‘endeavour 
voiceless fricative + sonorant sh, ff | sneh /srieh/ ‘snow’, flak ‘stain’ 
voiceless fricative + liquid sl, $r slon ‘elephant’, srot ‘scrap’ 
voiced fricative + voiced stop vd, vd | vdova ‘widow’, vdaka ‘thanks’ 
voiced fricative + voiced fricative ZV, vz | zvdzok ‘bundle’, vziat ‘to take’ 
voiced fricative + nasal zn,hn_ | znak ‘sign’, hnat ‘to rush’ 
voiced fricative + sonorant VAN zniest /zriest/ ‘to bear’ 
voiced fricative + liquid zl zlost ‘anger’ 
sonorant + nasal In Init ‘to cling’ 
nasal + nasal mn mnozZina ‘set’ 
nasal + sonorant mn, ml | mraukat ‘mew’, mliet /mliet/ ‘to mill’ 
nasal + liquid ml mlady ‘young’ 
liquid + voiceless stop Ik Ikat ‘to lament’ 
liquid + voiced fricative lz lzivo ‘falsely’ 
voiceless affricate + voiced fricative cv cvik ‘exercise’ 








° Clusters violating the SSP are highlighted in grey. 
*° When the sound form of a word is different from its graphic form, the sound form is 


marked between slashes. 
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Type of cluster Sere Sample word(s) 
voiceless affricate + voiceless stop ct ctit /ctit/ “to honour’ 
voiceless affricate + nasal cn,¢n_ | cnosf ‘virtue’ 
voiceless affricate + sonorant ch, ¢n | cniet' sa /criiet sa/ ‘to miss’, Cniet ‘to soar‘ 
voiceless affricate + liquid cl clo ‘tariff’ 





The clusters that do not follow the SSP will now be analysed in more detail. 


2.1.1.1. The analysis of the initial two-consonant clusters violating 
the SSP 
As it follows from Table 2, initial two-consonant clusters that violate 
the Sonority Sequencing Principle, that is, their Minimal Sonority Distance 
is 0 (see note 8), fall into five categories, depending on their initial segment: 
(1) starting with a voiceless fricative, for example: sp, st, sv, XV 
(2) starting with a voiced fricative, for example: vd, vd 
(3) starting with a nasal, for example: mh, mI 
(4) starting with a liquid, for example: lk, 12 
(5) starting with a voiceless affricate, for example: ct 
The visual difference between the so-called well-formed and ill-formed syllables 
with well-formed and ill-formed initial clusters from the viewpoint of the SSP can 
be seen in Figures 1-3. The sonority degrees of consonants are captured in Table 1. 
Degree 10 belongs to vowels, and degree 9 indicates the sonority of the semi-vowels 
[i] and [ti] that occur at the beginning of Slovak diphthongs (see Figure 6). 
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Figure 1. Sonority graph of the monosyllabic word znak ‘sign’ with the initial cluster ‘zn’ 
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Figure 2. Sonority graph of the monosyllabic word tkdc ‘weaver’ with the initial cluster ‘tk’ 
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Figure 3. Sonority graph of the word spolu ‘together’ with the initial cluster ‘sp’ 


Figure 1 illustrates CC cluster ‘zn’ with rising sonority, and Figure 2 — clus- 
ter ‘tk’ with the plateau between ‘t’ and ‘k’, representing the Minimal Sonor- 
ity Distance of 0 that is acceptable in Slovak (see note 8). Figure 3 visualizes 
the cluster ‘sp’ that violates the principle of rising sonority in the syllable onset 
(see Pawelec, 2012, pp. 185-186 for similar findings in Polish). 

The clusters in (2)-(5) are very rare in Slovak. The sample clusters in 
(2) can only be found in the words vdova ‘widow’, vdaka ‘thanks’ and their 
derivatives. The exceptional clusters in (3) occur in some onomatopoetic 
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words and their derivatives (mriaukat ‘mew’) or in the so-called higher 
pronunciation style of some words (Kral, 2005) as a result of a neutraliza- 
tion process (for details, see Sabol, 1989). The clusters starting with a liquid 
(4) manifest themselves in some poetic and literary expressions, that is, in 
stylistically marked words borrowed from Czech (Sabol, 1975, p. 204), for 
example, /kat ‘to lament’ or [Zivo ‘falsely’. The cluster ‘ct’ occurs only in 
words derived from cteny ‘honoured’ or ctit ‘to honour, to revere’, which 
are considered archaic and not stylistically neutral, either. However, CC 
combinations with a voiceless fricative at their beginning, especially those 
starting with ‘s’ (‘sp’, ‘st’, ‘sv’), are the most frequent initial CC clusters in 


Slovak (Sabol, 1975, p. 53). 


2.1.2. The sonority-based analysis of initial three-consonant 


clusters 


There are 28 types of initial CCC clusters in standard Slovak (see note 7), 
and 16 of them do not follow the SSP (Table 3). 


Table 3. Types of initial three-consonant clusters in Slovak" 





Sample 















































Type of cluster cluster(s) Sample word(s) 
voiceless stop + voiceless stop + voiced fricative tkv _| tkviet' ‘to lie’ 
nasal + voiced stop + liquid mdl_ | madly ‘insipid’ 
nasal + voiceless fricative + voiceless stop mst | mstivy /mstivy/"? ‘vengeful’ 
voiced fricative + voiced fricative + voiced stop vzd | vzdat'sa ‘to give up’ 
voiced fricative + voiced fricative + sonorant zhl | zhluk ‘clump’ 
voiced fricative + voiced fricative + liquid vzr vzrast ‘growth’ 
voiced fricative + voiced fricative + nasal vzn___| vzndSat' sa ‘to hover’ 
voiced fricative + voiced stop + liquid zbl | zblaznit' sa ‘get crazy’ 
voiced fricative + voiced stop + voiced fricative zdv__| zdvihnit ‘to lift 
voiced fricative + voiced stop + sonorant zgn ipod eae, pee 

sb. down 

voiced fricative + voiced stop + nasal zdn__| zdnu ‘from the inside’ 
voiceless fricative + voiceless fricative + voiceless stop fst vstat /fstat/ ‘to get up’ 








1 See note 9. 
” See note 10. 
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Sample 


Type of cluster cluster(s) 


Sample word(s) 





: sg ; ¥iahs : ba ys schvalne /syvalne/ ‘inten- 
voiceless fricative + voiceless fricative + voiced fricative SXV x 

















tionally’ 
; has : ae E schnapnut /synapnut] ‘to 
voiceless fricative + voiceless fricative + sonorant sxn P : anap 
snatch 
; er : ae schmatnut /symatnutl/ ‘to 
voiceless fricative + voiceless fricative + nasal sxm grip’ 
voiceless fricative + voiceless fricative + liquid sxr schranka /syrankal ‘case’ 
voiceless fricative + voiceless fricative + voiceless fs vzchopit sa /fsyopit sa/ ‘to 
fricative Xx recover’ 
voiceless fricative + nasal + liquid smr_ | smrad ‘stench’ 





voiceless fricative + voiceless affricate + voiced Pe ste Sores 
SCV scvrknut sa’ ‘to shrink 









































fricative 

voiceless fricative + voiced fricative + liquid svr svrab ‘scabies’ 

voiceless fricative + voiceless stop + liquid str strana ‘page’ 

voiceless fricative + voiceless stop + sonorant fpr ueleias fp Heat 
wreathe 

voiceless fricative + voiceless stop + voiced fricative stv _| Stvorec ‘square’ 

voiceless fricative + voiceless stop + nasal stm _| stmievat sa ‘getting dark’ 

voiced fricative + nasal + liquid hml | hmla ‘fog’ 

voiced fricative + nasal + nasal zmn__| zmnoZit ‘to multiply’ 

voiced fricative + nasal + sonorant hmI | hmlisto /hmlisto/ ‘hazily’ 

sonorant + voiceless fricative + voiceless stop Ist Istivo /Istivo/ ‘tricky’ 





2.1.2.1. The analysis of the initial three-consonant clusters violating 
the SSP 


Table 3 shows that the initial CCC clusters violating the SSP are the fol- 
lowing types: 
(1) starting with a nasal, for example: mdl, mst 
(2) starting with a voiced fricative, for example: vzd, zbl, zdv, zgn, zdn, hmI 
(3) starting with a voiceless fricative, for example: fst, scv, sv, str, fpl, stv, stm 
(4) starting with a sonorant, for example: Ist 





3 See note 6. 
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It is clear that the initial segments disturbing the principle of sonority in 
the initial three-consonant combinations are the sounds ‘m’, ‘v/f’,* ‘z/s’,* ‘h’ 
and ‘T. The sonority shapes of the sample CCC clusters violating the SSP are 
illustrated in Figure 4 and Figure 5. 
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Figure 4. Sonority graph of the word mdly /madli/ ‘insipid’ with the initial cluster ‘mdl’ 
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Figure 5. Sonority graph of the word vstat /fstat/ ‘to get up’ with the initial cluster ‘fst’ 





** The occurrence of either ‘v’ or ‘f’ depends on the character of the following segment 
due to the regressive assimilation of voicing (neutralization of the phonological opposition 
voiced - non-voiced) in the Slovak language. See also note 15. 

° The occurrence of either ‘z’ or ‘s’ depends on the character of the following segment 
due to the regressive assimilation of voicing (neutralization of the phonological opposition 
voiced — non-voiced) in Slovak. See also note 14. 
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Clusters starting with ‘h’ and T are very rare. The cluster ‘hml’ in hmlisto 
/hmiisto/ ‘hazily’ originated as an anagram from Old Church Slavic *mogla (see 
Kralik, 2015). The clusters with an initial ‘? can be found in borrowings from 
Czech (Istivo /Istivo/ ‘tricky’). The clusters with a nasal sound at their beginning 
(‘mdI’, ‘mst’) can also be found only in words with a Czech origin (see Table 3 
for examples). The other sequences of consonants of the types (2) and (3), that 
is, those starting with a voiced/voiceless fricative, are among the most common 
types of initial consonant clusters in Slovak (see Gregova, 2016; Sabol, 1975). 


2.1.3. The sonority-based analysis of initial four-consonant 
clusters 


When considering the initial consonant clusters, the combinations with 
four segments (CCCC) are the least numerous. There are five types of initial 
four-consonant clusters in Slovak (Table 4). 


Table 4. Types of initial four-consonant clusters in Slovak’® 





Sample 


Type of cluster cluster(s) 


Sample word(s) 





voiceless stop + voiceless fricative + voiceless stop 


+ liquid pstr | pstruh “trout 





voiced fricative + voiced fricative + voiced frica- 


. vzhI | vzhlad ‘appearance’ 
tive + sonorant a PP 





voiced fricative + voiced fricative + voiced stop Aires t is 
vzdm_ | vzdmut sa ‘to hoist 








+ nasal 

voiceless fricative + voiceless fricative + voiceless Rae vzpriameny /fspriameni/"” 
stop + liquid P ‘upright’ 

voiceless fricative + voiceless fricative + voiceless flee vzkvitat /fskvitat/ ‘to 

stop + voiced fricative flower’ 

















Four types of initial CCCC clusters violate the SSP, as indicated in Table 4 
and visualized in Figure 6. 





16 See note 9. 
17 See note 10. 
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2.1.3.1. The analysis of the initial four-consonant clusters violating 
the SSP 


Taking into account the SSP, and as it follows from Table 4, the exceptional 
initial CCCC clusters are of two types: 
(1) starting with a plosive, for example: pstr 
(2) starting with a fricative, for example: vzdm, fspr, fskv 
Four-consonant clusters starting with a plosive, for example, the cluster in 
(1), are very limited. The clusters in (2) can be seen as initial three-consonant 
clusters starting with a fricative (Table 3) preceded by the initial fricative ‘v/f’.”* 


Thus, the sonority is violated by the initial sequence “fricative — fricative” as 
a whole, as can be seen in the sample analysis of the cluster “fspr’: 


f — sonority degree 4, s - sonority degree 4, p - sonority degree 0, 
r - sonority degree 8 
the sequence of sonority in the cluster ‘fspr’ = 4- 4-0-8 


(see Table 1 and Figure 6 for sonority degrees) 
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Figure 6. Sonority graph of the word vzpriamit /fspriamit/ ‘to raise sth’ with the initial 
cluster ‘fspr’ 





18 See note 14. 
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2.2. The Sonority Sequencing Principle and the Slovak 
final clusters 


The phonotactic possibilities at the end of Slovak words (syllables) are not 
as rich as in the initial position (see 2.1). There are only two- and three-con- 
sonant clusters in the word/syllable-final position in Slovak (see, for example, 
Gregova, 2016; Sabol, 1975). Final two-consonant clusters prevail over three- 
consonant clusters in the final position by 91.4% to 8.6%, respectively. 


2.2.1. The sonority-based analysis of final two-consonant 
clusters 


In the Slovak language, the final two-consonant clusters fall into 19 types (Table 
5, see also note 7), and only two types of those clusters violate the SSP. A graphical 
presentation of a sample cluster that does not follow the SSP is given in Figure 7. 


Table 5. Types of final two-consonant clusters in Slovak” 






























































Type of cluster Paras Sample word(s) 
voiceless stop + voiceless fricative ps, ks _| clups ‘plop’, keks ‘biscuit’ 
voiceless stop + voiceless stop kt akt ‘act’ 
voiceless fricative + voiceless plosive st, ft test ‘test’, kseft ‘racket’ 
voiced fricative + voiced stop zd. drozd ‘robin’ 
voiced fricative + voiceless stop vk huriavk ‘clamour’ 
nasal + voiceless stop mp lump ‘rogue’ 
nasal + voiced stop ng ceng ‘ding’ 
nasal + voiceless fricative mf tromf ‘trump’ 
nasal + voiceless affricate nc kredenc ‘cupboard’ 
liquid + nasal lm film ‘film’ 
liquid + voiceless stop Ip skalp ‘scalp’ 
liquid + voiced stop Id fald ‘pleat’ 
liquid + voiceless affricate Ic filc ‘felt’ 
liquid + voiced fricative Iz pulz ‘pulse’ 
liquid + voiceless fricative Is fals ‘spi 
liquid + sonorant m cern ‘blackness’ 








9 See note 9. 
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Type of cluster Poni ‘a Sample word(s) 
sonorant + voiceless stop jt policajt ‘policeman’ 
sonorant + voiced stop jd pdjd ‘loft’ 
sonorant + nasal jn kombajn ‘harvester’ 





2.2.1.1. The analysis of the final two-consonant clusters violating 
the SSP 


Final CC clusters that are not in line with the SSP can be classified into 
two categories, according to the final segment: 


(1) ending with a fricative, for example: ps 
(2) ending with a nasal, for example: jn 


The clusters ending in a nasal are very exceptional and can be found only 
in words of foreign origin, for example, ‘jn’ in the word kombajn ‘harvester’ 
(English origin) or in the word dizajn ‘design’ (French origin, cf. e.g. Kralik, 2015). 
Final two-consonant clusters ending in a fricative are not frequent, either. They 
manifest themselves in some onomatopoetic expressions, for example, clups 
‘plop’ and in foreign words, for example, kolaps ‘collapse’ (taken from Latin) 
or cips ‘chips’ (English origin). 
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Figure 7. Sonority graph of the word ¢lups ‘to plop’ with the final cluster ‘ps’ 
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2.2.2. The sonority-based analysis of final three-consonant 
clusters 


There are three types of final three-consonant clusters in Slovak (Table 6) 
and they are all fully in agreement with the SSP, which states that the sonority 
lowers towards the edges of the syllable (see above). 


Table 6. Types of final three-consonant clusters in Slovak 


























Type of cluster iad Sample word(s) 
nasal + voiceless plosive + voiceless plosive nkt instinkt ‘instinct’ 
sonorant + voiceless fricative + voiceless plosive jst ndjst ‘to find’ 
sonorant + voiced fricative + voiced plosive jzd ndjst ‘to find’?° 





3. Discussion and implications for further research 


Considering the overall number of word/syllable-initial consonant clusters 
in Slovak (67 types), 40% of them are not in line with the principle of sonority. 
Although the occurrence of many of those clusters is limited to borrowings 
from other languages, initial two- and three-consonant clusters starting with 
fricatives, among them especially those starting with ‘s’, are the most common 
types of consonant clusters in standard Slovak (see 2.1.1.1 and 2.1.2.1). The final 
clusters are less numerous and the number of those violating the SSP is lower, 
too (9%). The present analysis thus proves the claim about the distribution and 
character of tokens and types of consonant clusters per syllable position: in 
the Slovak language, the word/syllable-final combinations of consonants are 
not only less frequent (compared to the initial and medial positions) but also 
the least varied (cf. Gregova, 2016; Sabol, 1975). 

The findings on the initial clusters raise two basic questions: (1) Is the Slovak 
language somehow exceptional pursuant to the principle of sonority? and (2) 
If the syllables whose structure violates the Sonority Sequencing Principle are 
considered ill-formed, why are they so prevalent in the language? 





?° The word ndjst ‘to find’ is pronounced as /ndjzd/ when followed by a voiced sound. 
The assimilation of voicing in Slovak is regressive and occurs at word boundaries, too (for 
details, see, for example, Sabol, 1989). 
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The answer to the first question is definitely negative. As already mentioned, 
the existence of consonant clusters whose sonority line does not increase towards 
the syllable’s centre as predicted by the SSP is a well-known phenomenon in 
many languages. Nevertheless, the question about the popularity of the sono- 
rously ill-formed clusters in Slovak remains unanswered. 

In a slightly elided theory about the creation of consonant clusters on 
the basis of the distinctive features of phonemes and the phonological oppo- 
sitions between the individual phonemes in the consonant cluster, Sabol 
says that the possible combinations of segments in words are given not only 
by the articulatory-acoustic properties of those segments but also by their 
phonological characteristics (Sabol, 1975, p. 204). Taking into account the Slo- 
vak language and the structure of its consonant clusters, in the sequence 
of two obstruents, the pattern “fricative + occlusive” is more natural than 
the reverse one. This means that the phonotactics of the consonantal sounds 
in Slovak predominantly uses the phonological opposition “occlusive - non- 
occlusive”, which offers communicatively suitable combinations of sounds 
(Sabol, 1975, p. 206). 

Consequently, all exceptional CCC clusters (see 2.1.2) reflect the ordering 
of contrasting distinctive features typical of Slovak: occlusive - non-occlusive 
and vocalic —- non-vocalic, that is, the sequence “fricative consonant — plosive 
consonant - sonorant”, which is clearly favoured in the structure of Slovak 
words (Sabol, 1975, p. 206). Those clusters are ill-formed from the viewpoint 
of their phonetic properties, their sonority (see note 1); nonetheless, all of 
those clusters can be evaluated as well-formed in line with the combinability 
of sounds depending on their phonological features. 

The adjustment of consonant sequences to “suitable communicative needs” 
(Sabol, 1975, p. 204) is also implied in the theory of Engstrand and Ericsdotter, 
whose experiment indicates that “onsets such as [sp], [st] and [sk], and codas 
such as [ps], [ts] and [ks] have a perceptual advantage over those predicted by 
the sonority hierarchy” (Engstrand & Ericsdotter, 1999, p. 49). 

To prove or disprove either the theory of the combinability of sounds on 
the basis of their distinctive features and phonological oppositions (Sabol, 1975) 
or the assumption about the perceptual convenience of sonorously ill-formed 
clusters (Engstrand & Ericsdotter, 1999) requires a more detailed analysis of 
the consonant clusters violating the SSP in the Slovak language and in other 
typologically identical and different languages. The results of such research 
may thus have broader typological implications. 
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4. Conclusion 


In accordance with the Sonority Sequencing Principle (SSP), also known as 
the Sonority Sequencing Generalization, the structure of the syllable in languages 
depends on the sonority of the individual segments: the most sonorous sound 
creates the peak of the syllable (the syllabic nucleus, centre) and the sonority of 
segments in the syllable onsets and codas increases towards the syllable peak. 
A detailed analysis of initial and final consonant clusters in Slovak delimited 
on the basis of Kurytowicz’s functional approach (Kurylowicz, 1948) has 
shown that almost 40% of initial clusters in Slovak violate the SSP. Although 
some of those sonorously ill-formed clusters occur only in words that are on 
the periphery of the Slovak vocabulary, many clusters, mainly those starting 
with a voiced/voiceless fricative, are very common in the central vocabulary. 
The frequent initial ill-formed clusters violating the SSP usually have the con- 
sonant /s/ as their initial segment. Similar findings on the violation of the SSP 
in the word-initial position can be observed in other (not only Slavic) languages 
(see section 1). The data about the violation of sonority in languages indicate 
both that the sonority of segments is not the only criterion a language uses 
for the creation of words, and that the process of the creation of consonant 
sequences can also be governed by the combinability of segments on the basis 
of their distinctive features (Sabol, 1975) and/or by the perceptual advantage 
of consonants’ combinations in languages (Engstrand & Ericsdotter, 1999). 
However, the verification of these two theories is a task for future research. 
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The Sonority Sequencing Principle and 
the Structure of Slovak Consonant Clusters 


Summary 


In line with the Sonority Sequencing Principle (SSP), the centre of the syl- 
lable is the most sonorous sound and the sonority of the other segments in 
the syllable drops towards the syllable edges. Nevertheless, in many languages, 
there are syllable onsets and codas that violate this principle of sonority. 
Following the functional approach proposed by Jerzy Kurytowicz, types of 
word/syllable-initial and word/syllable-final clusters in standard Slovak were 
delimited. A sonority-based analysis of those clusters revealed that almost 
40% of the common initial consonant sequences violate the SSP. The situation 
with the final clusters is similar. These findings indicate that the creation of 
consonant clusters in a language does not depend solely on the sonority of 
the individual segments but also follows other phonological and/or perceptual 
regularities connected with the process of communication. 


Zasada sekwencji sonornosci a struktura zbitek 
spoigtoskowych w jezyku stowackim 


Streszczenie 


Zgodnie z zasadq sekwencji sonornosci (Sonority Sequencing Principle, SSP) 
jadro sylaby jest dzwiekiem o najwyzszej sonornosci, a sonornos¢ pozostalych 
segmentow sylaby maleje wraz z odlegtoscia od jadra. Niemniej jednak w wielu 
jezykach wystepuja naglosy i wyglosy, ktore naruszaja te zasade. Przyjmujac 
podejscie funkcjonalne zaproponowane przez Jerzego Kurylowicza, wyrézniono 
typy zbitek w naglosie i wyglosie w standardowym jezyku slowackim. Ich ana- 
liza pod wzgledem sonornosci wykazala, ze prawie 40% sekwencji powszechnie 
wystepujacych w nagiosie narusza zasade sekwencji sonornosci. W przypadku 
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wyglosu wynik by! podobny. Ustalenia te wskazuja, ze tworzenie zbitek spol- 
gloskowych nie zalezy wylacznie od sonornosci poszczegélnych segmentow, 
ale rowniez od innych prawidtowosci fonologicznych i/lub percepcyjnych 
zwiazanych z procesem komunikacji. 


Keywords: sonority principle; consonant cluster; Slovak language; sonority violation 


Stowa kluczowe: zasada sekwencji sonornosci; zbitka spdlgloskowa; jezyk slowacki; naruszenie 
zasady sekwencji sonornosci 
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